NCEP/NCAR reanalysis data, the Arctic Oscillation (AO) index and the atmospheric visibility (Vis) data at 134 sites in eastern China (ECN) are used to investigate the possible influence of AO on the wintertime weather and Vis over ECN. A higher relative humidity (RH, compared with the normal year) is identified over ECN in the winters with a positive phase of AO, and the wind anomaly is generally inshore in the coast areas of China. All these processes are consistent with Vis degradation over ECN. On the contrary, in the winters with a negative phase of AO, a lower RH can be identified over ECN, and the wind anomaly is generally offshore, which is favorable for Vis improvement.
Introduction
In the winter of the northern hemisphere, the Arctic is usually controlled by the low-pressure system, and the mid-latitudes are usually controlled by the highpressure system. The difference between the Arctic and the mid-latitudes is called the Arctic Oscillation [1] [2] [3] [4] . AO can be divided into positive phase and negative phase [5] . When AO is in the positive phase, the air pressure difference between the Arctic and mid-latitudes is high, which is not conducive to the Arctic cold air southward transmission. On the contrary, the regional pressure difference of the Arctic and mid-latitudes is low with AO in the negative phase, so that the Arctic cold air is easier to expand to the mid-latitudes [6] Journal of Geoscience and Environment Protection [7] . Arctic Oscillation intensity has obvious seasonal changes; the winter is the season with the most significant AO mode and the strongest variability [8] [9] .
As an important indicator of the quality of the atmospheric environment, Vis has a great impact on traffic and people's daily lives [10] . There are many factors influencing the winter Vis over ECN. In addition to the anthropogenic factors such as the atmosphere pollutants emissions of factories, it has close links with meteorological factors such as RH and wind field [11] . On the one hand, there is a negative correlation between Vis and RH. The lower RH leads to the improvement of Vis [12] . This is because the more water vapor in the atmosphere is conducive to the hygroscopic growth of the aerosol particles, and the water vapor itself absorbs light and scattered light [13] . On the other hand, the Vis will be improved when the wind field is conducive to the proliferation, dilution and sedimentation of atmospheric particles.
When the AO is in the negative phase, the cold air in winter Arctic is easy to spread southward, leading to the occurrence of cold tide [6] [7] . The weather is usually windy and dry with cold tide [13] . The dry air is not conducive to the formation and hygroscopic growth of the aerosol particles and strong winds is conducive to the diffusion and sedimentation of atmospheric pollutants, so that the atmospheric Vis improves. On the contrary, when the AO is in the positive phase, the cold air in winter Arctic is not easy to spread southward, and the cold tide occurs less [6] [7] . So the humid air is conducive to the hygroscopic growth of the aerosol particles, and some meteorological factors besides the wind field are detrimental to the diffusion and sedimentation of pollutants, thereby reducing the atmospheric Vis.
In this paper, we analyze the changes of atmospheric RH and wind field over ECN winters with AO in different phases to find out the relation between AO and the Vis.
The results of the study on Influence of AO on Winter Vis over ECN have some reference value for atmospheric Vis prediction and medium-long term forecast of haze. And it has important practical significance for social and economic development, the people's production and transportation safety of the region.
Data and Methods
The RH and wind field data (the resolution is 2.5˚ × 2.5˚) were derived from the monthly-mean data of the National Center for Environmental Prediction and the Center for Atmospheric Research (NCEP/NCAR).
The AO Index monthly data is derived from the National Weather Service Climate Prediction Center.
The Vis data of ECN is extracted from the Global Summary of Day (GSOD).
Influence of AO in Winter on the RH and Wind Field over ECN

Selection of the Month
Using the AO index monthly data to draw December, January and February AO index line chart (Figure 1 ). 
Impact of AO in Winter on the RH and Wind Field
The study of the RH and wind field with AO in different phases found that when the AO is in the positive phase (Figure 2(a) ), the RH over ECN in winter is higher than the normal year. When the AO is in the negative phase ( Figure   2 (b)), a lower RH can be identified over ECN. In general, there is a negative correlation between Vis and RH. The lower RH leads to the improvement of Vis. This is because the more water vapor in the atmosphere is conducive to the hygroscopic growth of the aerosol particles, and the water vapor itself absorbs and scattered light [13] . Therefore, in the winters with a positive phase of AO, a higher RH can be identified over ECN, which is not conducive for Vis improvement. And the lower RH is favorable for Vis improvement when AO is in the negative phase. 
Relationship between AO and Vis in ECN
Because of the economic development and the increasing emission of anthropogenic pollutants, the Vis over ECN has declined year by year in recent 40 years [13] . 
Summary
The influence of AO on Winter Vis over ECN is mainly reflected in: When AO is in the positive phase, the RH over ECN is higher than that in the normal year, which is favorable to the secondary formation and hygroscopic growth of the aerosol particles in the atmosphere. And the increase of the water vapor in the The results of the study on influence of AO on winter Vis over ECN have some reference values for atmospheric Vis prediction and medium-long term forecast of haze.
